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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a carbonaceous crucible which is used 
for pulling up a single crystal and has excellent durability and a long use 
life by lowering the reactivity with a quartz crucible to control the 
generation of SiO gas and preventing the formation of SiC in the pores of 
the carbonaceous crucible due to the SiO gas, and to provide a method for 
producing the same. 

SOLUTION: This carbonaceous crucible for pulling up the single crystal 
comprises a C/C (carbon fiber-reinforced carbon material) substrate -SiC 
composite product prepared by filling 35-50 vol.% of the total pore volume 
of the C/C substrate with the SiC deposited by CVI method. The method for 
producing the carbonaceous crucible comprises setting the C/C substrate to a 
CVI device, evacuating the CVI device up to 4 Torr, instantaneously charging 
a raw material gas containing a halogenated organic silicon compound in a 
concentration of 8-25 mol.% into the evacuated device at a temperature of 
1,100-1,200 
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(54) CARBONACEOUS CRUCIBLE FOR PULLING UP SINGLE CRYSTAL AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a carbonaceous crucible which is used for pulling up a single 
crystal and has excellent durability and a long use life by lowering the reactivity with a quartz crucible to 
control the generation of SiO gas and preventing the formation of SiC in the pores of the carbonaceous 
crucible due to the SiO gas, and to provide a method for producing the same. 

SOLUTION: This carbonaceous crucible for pulling up the single crystal comprises a C/C(carbon fiber- 
reinforced carbon material) substrate-SiC composite product prepared by filling 35-50 vol.% of the total 
pore volume of the C/C substrate with the SiC deposited by CVI method. The method for producing the 
carbonaceous crucible comprises setting the C/C substrate to a CVI device, evacuating the CVI device 
up to 4 Torr, instantaneously charging a raw material gas containing a halogenated organic silicon 
compound in a concentration of 8-25 mol.% into the evacuated device at a temperature of 1,100-1,200° 
C, retaining the charged state for a prescribed time, and repeating a series of the operations as one 
pulse prescribed times to deposit and fill the produced SiC in the pores of the C/C substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the carbonaceous crucible used in order 
to support the quartz crucible used for crystal pulling equipments, such as silicon by the Czochralski process 
(henceforth a "CZ process"). 
[0002] 

[Description of the Prior Art] Single crystals, such as silicon used for manufacture of IC, LSI, etc., are usually 
manufactured by the CZ process. Putting in silicon polycrystal into the quartz crucible of a high grade, carrying ou 
heating fusion of the silicon polycrystal at a heater, rotating a quartz crucible at predetermined speed, contacting 
seed crystal (silicon single crystal) on the front face of the melting liquid of silicon polycrystal, and making it 
rotate at predetermined speed, by pulling up slowly, a CZ process makes the melting liquid of silicon polycrystal 
solidify, and is grown up into a silicon single crystal. 

[0003] However, since a quartz crucible is softened in an elevated temperature and reinforcement is not enough, 
either, the quartz crucible is usually reinforced and used by fitting in in a carbon crucible and supporting a quartz 
crucible by the carbon crucible. As a carbon crucible which fits in this quartz crucible, high temperature strength is 
high, and, generally graphite material with large thermal resistance and thermal conductivity is used. However, 
since the fines of a graphite break away and tend to disperse from a front face, graphite material floats, mixes the 
inside of equipment into silicon melting liquid, and it has the difficulty of reducing the quality of a silicon single 
crystal. 

[0004] Moreover, there is also a difficulty which will receive a quartz crucible to internal pressure when a quartz 
crucible softens at the time of heating while a repeat line requires heating and cooling, since a construction 
material up quartz and a graphite have a large coefficient of thermal expansion and it differs, and it sticks to a 
graphite crucible and the amount of contraction of a graphite crucible becomes large [ on the other hand / time / of 
cooling / the amount of contraction of a quartz crucible ], and deformation of a graphite crucible, crack damage, 
etc. produce. 

[0005] Furthermore, a quartz crucible (Si02) and a graphite crucible (C) react in the fitting side which contacts at 
the time of heating at high temperature, SiO gas is generated, and permeating in the pore of the graphite crucible 
surface section, the SiO gas which occurred reacts with a graphite crucible (C), and is gradually converted even 
into the interior out of the pore of the surface section of a graphite crucible at SiC. therefore, the construction 
material of the graphite in a graphite crucible if such heat-treatment is performed repeatedly, and SiC - a micro 
crack will occur according to a difference of description, for example, a coefficient of thermal expansion, and 
crack damage of ************ ^ e cause( j at | ast 

[0006] In order to solve this difficulty, it is in JP,63-166789,A, The crucible made from a graphite for silicon 
single crystal raising equipments which comes to cover the polycarbosilane which is an organic silicon high 
molecular compound about the inner surface of the pore of a graphite at least with the silicon carbide film used as 
raw material, And after carrying out impregnation restoration of the polycarbosilane inside the pore of a graphite a 
least, Non-deliquesce is carried out under 50 in an acid ambient atmosphere - 400 **, it calcinates under 1000- 
2000 degrees C in an inert atmosphere further, and the manufacture method of the crucible made from a graphite 
for silicon single crystal raising equipments which pyrolyzes and forms said polycarbosilane is proposed. 
[0007] According to the technology of this JP,63- 166789, A, the inside of the pore of the inner surface of the 
graphite crucible which fits in a quartz crucible is converted into SiC, and generating of SiO gas is controlled by 
inhibiting the reaction of a quartz crucible and a graphite crucible, and SiC-ization of the graphite crucible inner 
surface by the reaction with SiO gas is prevented. However, since impregnation restoration of the polycarbosilane 
which is an organic silicon high molecular compound is performed by the method of a graphite raw material being 
immersed into the solution which dissolved polycarbosilane in organic solvents, such as an acetone and a hexane, 



it exists in the surface section of a graphite raw material, for example, it is very difficult to be filled up into 
.- detailed pore dozens of microns or less. 

[0008] Then, the proposal whose difference in a coefficient of thermal expansion with a quartz excel in a strength 
property compared with a graphite, and constitutes a carbon crucible using little carbon fiber consolidation carbon 
material (henceforth "C / C material") is also performed. For example, at least, the crucible for single crystal 
raising (JP,63-7174,U) and the crucible inside which the C/C material of one comes to consist of side-attachment- 
wall portions are made into the C/C material using a carbon fiber crossing layered product or a carbon fiber felt 
layered product, and the carbon fiber consolidation carbon crucible for silicon single crystal raising (JP,9- 
263482,A) which consists of a bilayer constituted from C/C material which fabricated the crucible outside with the 
filament winding method is proposed. 
[0009] 

[Problem(s) to be Solved by the Invention] However, there is a trouble that the phenomenon which generating of 
SiO gas and the SiO gas which occurred by the reaction with the above-mentioned quartz crucible are spread 
inside the pore of the carbon crucible surface section, reacts with a pore inner surface, and is made to convert to 
SiC cannot be prevented even if it is the carbon crucible which consists of these C/C material. 
[0010] Then, the result of having advanced research wholeheartedly about development of the carbonaceous 
crucible which was excellent in endurance for the C/C material this invention person excelled [ material ] in the 
strength property compared with graphite material, By depositing SiC by the chemical gaseous-phase filling-up 
method, it is possible to make even the interior of the detailed pore which exists in the surface section of C/C 
material fill up with SiC, and it found out further that many single crystal raising actuation could be carried out to 
repeat stability using the carbonaceous crucible. 

[001 1] It is in offering the carbonaceous crucible for single crystal raising which many raising actuation is repeate 
to stability and can perform it, and its manufacture method by being inhibited the phenomenon which reactivity 
with a quartz crucible is controlled, that object inhibits generating of SiO gas, and the SiO gas which occurred is 
spread inside the pore of the carbonaceous crucible surface section, reacts [ this invention is completed based on 
this knowledge, ] with a pore inner surface, and converts into SiC. 
[0012] 

[Means for Solving the Problem] a carbonaceous crucible for single crystal raising of this invention for attaining 
the above-mentioned object — carbon fiber consolidation carbon material — a base material - carrying out — 35 - 
50 vol% of total pore capacity of this base material ~ CVI - it is characterized by consisting of complex of carbon 
fiber consolidation carbon material filled up with SiC which deposited by law, and SiC on a configuration. 
[0013] Moreover, the manufacture method uses carbon fiber consolidation carbon material obtained by carrying 
out matrix resin at impregnation and carrying out the baking carbonization of the hardened crucible Plastic solid 
under a non-oxidizing atmosphere at a carbon fiber as a base material, and sets this base material in CVI 
equipment. A process which sets concentration of a halogenation organosilicon compound in material gas as 8 - 25 
mol%, and carries out flash installation by making mixed gas of a halogenation organosilicon compound and 
hydrogen into material gas while heating the inside of a system to a process and temperature of 1 100-1200 degrees 
C which carry out evacuation to a pressure of 4 or less Torrs, Carrying out deposit restoration of the SiC into a 
repeat deed and pore of a base material is characterized by a series of actuation which consists of a process which 
carries out predetermined time maintenance in order to pyrolyze material gas by the CVI reaction and to deposit 
SiC on a configuration as one pulse. 
[0014] 

[Embodiment of the Invention] The carbonaceous crucible for single crystal raising of this invention makes 
reinforcement the carbon fiber manufactured from various raw materials, such as a polyacrylonitrile system, a 
rayon system, and a pitch system. It is bound with the carbide with which these carbon fibers carried out the 
baking carbonization of the thermosetting resin, such as a phenol system and a furan system, and the unified C/C 
material is used as a base material 35 - 50 vol% of the total pore capacity of this C/C base material - CVI - the 
feature is that it consisted of organization of the complex of C / C material with which SiC which deposited by law 
was filled up, and SiC. 

[0015] When the pore of various magnitude exists in C/C material and the carbon crucible for single crystal raising 
by the CZ process is produced using C/C material, in the contact surface with the quartz crucible which fits in at 
the time of heating at high temperature, it reacts with a quartz crucible, the SiO gas which generated and generated 
SiO gas permeates the inside of this pore promptly, and the pore inner surface section of C/C material is easily 
converted into SiC. Consequently, gradually, even if the inside of the pore of a carbon crucible is C / C material 
which turns, was easy to generate a micro crack as a result, and was excellent in the strength property SiC, it will 
be damaged by cracking. 

[0016] Then, the inside of the total pore capacity to which the carbonaceous crucible of this invention exists in a 



C/C base material, the 35 - 50 vol% — CVI — law (Chemical Vapor Infiltration; chemical gaseous-phase 
penetration method) The C/C material with which it was filled up by SiC which carried out deposit deposition is 
used. That is, by constituting a carbonaceous crucible from complex of C/C material and SiC, SiC-ization by 
generating of SiO gas and osmosis of the SiO gas into pore is prevented effectively. 

[0017] In this case, because less than [35 vol% ] is not enough as the inhibition effect of SiC-izing by generating 
of SiO gas according [ a fill ] to a reaction with a quartz crucible, and osmosis into the pore of SiO gas, it is set as 
the range of 35 - 50 vol% of total pore capacity as a fill of SiC. however - even if filled up with SiC exceeding 50 
vol% -- CVI - it is because the effect which prevents generating of SiO gas and SiC-ization in pore compared with 
the complicatedness of the activity to which the deposit deposition of the SiC by law is carried out becomes small. 
[0018] The carbonaceous crucible for single crystal raising of this invention is manufactured by the following 
method. First, the crucible Plastic solid which consists of C/C material is produced by fabricating by the method o 
applying immersion or matrix resin liquid to matrix resin liquid for carbon fiber textile fabrics with a conventional 
method in the crucible configuration of a request of the prepreg which sank in and carried out semi-hardening of 
the matrix resin to the carbon fiber, and carrying out the baking carbonization of the hardened Plastic solid all over 
the heating furnace held at the non-oxidizing atmosphere. In addition, as matrix resin, the thermosetting resin of 
high carbonization nature, such as phenol resin and furan resin, is used. 

[0019] Or matrix resin liquid is sunk into a continuation carbon fiber, and after hardening the Plastic solid 
fabricated in the crucible configuration with the filament winding method, the crucible Plastic solid which consists 
of C/C material is also producible by carrying out baking carbonization all over the heating furnace held at the 
non-oxidizing atmosphere. 

[0020] Thus, the carbonaceous crucible which consists of complex tissue of the C/C material and SiC with which 
SiC in which set the crucible Plastic solid which consists of produced C/C material in CVI equipment, and 35 - 50 
vol% of the total pore capacity of this invention carried out the gaseous-phase deposit by processing by the specifi 
CVI reaction condition, and which carried out deposition into pore was filled up is manufactured. 
[0021] The CVI method (Chemical Vapor Infiltration) Unlike a CVD method (Chemical Vapor Dep-osition), 
gaseous-phase vacuum evaporationo can be carried out to the micro front face in detailed pore or an opening. The 
CVI method is the technique, (a) soak and constant-pressure mold CVI, (b) forcible floating CVI, It is divided 
roughly into the (c) pulse CVI etc. among these, the pulse CVI - that which enables law to be comparatively filled 
up with a sludge for a short time to the pore depths by carrying out evacuation of the ** system of reaction, and 
repeating the predetermined time maintenance for the gas removal in pore, flash installation of the material gas to 
** system of reaction, and ** reaction deposit hundreds of thousands times from thousands as one pulse - it is ~ 
the object of this invention - Pulse CVI law is applied preferably. However, it is not limited to the pulse CVI 
method. 

[0022] The crucible Plastic solid which consists of C / C material is filled up with the inside of the pore of a 
crucible Plastic solid by carrying out gaseous-phase pyrolysis of the material gas which laid in the base material 
cradle of a CVI reactor, heated, and was supplied, and carrying out the deposit deposition of the SiC. the 
methyltrichlorosilane (CH3SiC13) and methyl dichlorosilane (CH3SiHC12) which contain Si atom and C atom in 
material gas in 1 molecule etc. - the mixed gas of a halogenation organosilicon compound and hydrogen is used. 
[0023] In order to make material gas permeate in pore by the CVI method, to carry out gaseous-phase pyrolysis 
and to carry out deposit restoration of the SiC into pore, setting-out control of the CVI reaction condition is carried 
out as follows. 

** Carry out evacuation of the inside of the system of reaction, maintain under reduced pressure of 4 or less Torrs, 
and carry out blowdown clearance of the gas which exists in the pore of a C/C base material. If whenever [ reduce' 
pressure ] exceeds 4Torr(s), the effect of degasifying will become inadequate, and since the blowdown clearance 
of the gas which exists in the depths in pore cannot fully be carried out, it becomes difficult to carry out deposit 
restoration of the SiC as a result even at the pore depths (evacuation process). 

[0024] ** Introduce the mixed gas of a halogenation organosilicon compound and hydrogen momentarily as 
material gas, heating the inside of the system of reaction in temperature of 1 100-1200 degrees C. In this case, the 
isolation frequency of amorphous Si becomes high into SiC which deposited that heating temperature was less tha 
1 100 degrees C, and if it exceeds 1200 degrees C, it will become difficult to be filled up to the interior of pore, 
especially the pore depths. Furthermore, the concentration of the halogenation organosilicon compound in materia 
gas is set as the range of 8 - 25 mol%. Since the heat transfer to material gas becomes it quick that the 
concentration of a halogenation organosilicon compound is under 8 mol% compared with diffusion of the material 
gas inside [ of a C/C base material ] pore, as a result of the deposit to a C/C base material front face having 
priority, SiC restoration inside pore becomes difficult. However, if concentration exceeds 25 mol%, as a result of 
the reaction frequency in a C/C base material front face becoming high as compared with material gas diffusion 
inside pore and the SiC deposit to a base material side having priority, SiC restoration inside [ of C / C base 



material ] pore becomes difficult (material gas flash installation process). In this case, the maximum fill inside por 
, is fess than [ 35 vol% ]. 

[0025] ** Carry out deposit restoration of the SiC of the specified quantity inside pore by carrying out 
predetermined time maintenance at the CVI reaction condition set up by the above-mentioned ** (maintenance 
process). 

[0026] The deposit deposition of the SiC can be carried out even to the pore depths of C / C base material by 
repeating hundreds of thousands times from thousands by making a series of processes of this ** evacuation 
process, ** material gas flash installation process, and ** maintenance process into one pulse, and it becomes 
possible to be filled up with the inside of with a total pore capacity [35 -50 vol% of] pore. Thus, the interior of 
pore and the surface side of a C/C base material which constitute a carbonaceous crucible are filled up with and 
covered by SiC excellent in oxidation resistance by high intensity, reactivity with a quartz crucible falls also at the 
time of the heating at high temperature at the time of silicon single crystal raising, and generating of SiO gas and 
osmosis in the interior of pore of a C/C base material are inhibited effectively. 

[0027] Hereafter, the example of this invention is concretely explained as contrasted with the example of a 
comparison. 

[0028] The laminating of the prepreg sheet which applied the initial condensate of phenol resin, and air-dried 
[ sank it in and ] and created it to the 2-dimensional ** crossing of examples 1-3, the example 1 of a comparison - 
5 polyacrylonitrile system carbon fiber was carried out, and it put into the mold, it heated in temperature of 250 
degrees C, and the resinous principle was hardened. Subsequently, all over the heating furnace held on a nitrogen- 
gas-atmosphere mind, it heated at 2000 degrees C with the programming rate of 10 degrees C/hr, and it held for 5 
hours and baking carbonization was carried out. Thus, the test piece which consists of a 25x25x4mm C/C base 
material (Vf: about 60%) was produced. 

[0029] This test piece was set in the reactor of outside heat type horizontal-type pulse CVI equipment, evacuation 
of the inside of a system was carried out, and the inside of a ftirnace was decompressed to 3 - 4Torr. Subsequently 
after heating and reaching predetermined temperature, by making the mixed gas of TORIKURORO methylsilane 
(CH3SiC13) and hydrogen into material gas, it introduced in the furnace, predetermined carried out the time 
amount reaction, and it was deposited and filled up with SiC in the pore of a test piece by the CVI reaction, the 
weight rate of increase perform a repeat CVI reaction for a series of actuation of this evacuation process, material 
gas flash installation process, and maintenance process ** as one pulse, and according to the deposit of SiC, and 
restoration - 25wt(s)% - it carried out repeatedly until it became order. Under the present circumstances, CVI 
reaction conditions, such as reaction temperature, TORIKURORO methylsilane concentration in material gas, and 
a count of a pulse, were changed. In addition, the other CVI reaction conditions are as follows, 
evacuation process: - purge timing; - 1.9-second material gas installation process; ******;__ 200Torr, and 
installation time; 0.7-second maintenance process; holding-time; 1.0-second one pulse; 3.6 seconds [0030] Thus, 
the CVI reaction condition which deposited and filled up the test piece with SiC was shown in a table 1 by 
comparison. 
[0031] 
[A table 1] 
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(Note) * 1 Concentration of the TORIKURORO methylsilane in the material gas which mixed TORIKURORO 
methylsilane (CH3SiC13) and hydrogen [0032] The test piece was immersed into the solution which dissolved 
cb ee efc ee fheeghfcce fehg 



drying polycarbosilane and removing a xylene, it heated in temperature of 250 degrees C among atmospheric air 
for 5 hours, and non-deliquesce processing was carried out. After repeating this processing 3 times, it heated in 
temperature of 1500 degrees C in nitrogen-gas-atmosphere mind, polycarbosilane was pyrolyzed, and the SiC coat 
was formed in the test piece. 

[0033] Next, about the test piece which deposited and was filled up with these SiC(s), the weight rate of increase, 
surface thickness, a filling factor, surface membraneous quality, etc. were measured by the following method, and 
the oxidation-resistant trial was performed. The obtained result was shown in a table 2. 
[0034] (1) Weight rate of increase; the weight variation of the test piece before and behind a reaction was 
measured with the electronic balance, and weight variation was **(ed) and computed by the weight of the test 
piece before reacting. 

(2) Surface thickness; the test piece after a reaction was cut, the cutting plane was observed with the scanning 
electron microscope, and thickness was measured and averaged. 

(3) filling factor; — volume increment cm 3 after a reaction (delta w/rho) from — the surface deposit volume cm 3 
of a test piece (hSO) the internal deposit volume reduced and obtained — (pore volume ****) cm3/g of a test piece 
It computed from the degree type by making into a filling factor the rate of occupying. 

filling factor (vol%) =[(delta w/rho)-(hS0)]/(w0 ****) xl00 however deltaw; weight augend, the sludge thickness 
on the front face of a test piece measured from h; scanning electron microscope photograph, and wO ; The weight 
of a test piece, and SO ; The density (3.10 g/cm3) of surface area rho;SiC of a test piece, and ****;0.1452 (cm3/g) 
it is . 

(4) Surface membraneous quality; the X diffraction estimated the crystal reinforcement on the front face of a test 
piece. 

(5) An oxidation-resistant trial; it put into the electric furnace of an atmospheric-air ambient atmosphere, and 
heated, and after holding for 30 minutes in temperature of 500 degrees C, it cooled naturally from a furnace to 
ejection ordinary temperature. Next, after heating in temperature of 600 degrees C and holding for 30 minutes, it 
cooled naturally from a furnace to ejection ordinary temperature. Thus, heated actuation which carries out 
temperature up 100 degrees C at a time was performed to 1000 degrees C, the weight percentage reduction at that 
time was computed from the following type, and oxidation resistance was evaluated. 

Weight percentage reduction (%) =(W0-W1000)/(W0) x 100, however W0 W1000 is the weight of the test piece 
before an anti-oxidation trial, and the weight of the test piece after performing a heat test to 1000 degrees C. [0035 
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[0036] It is admitted that 35 - 50vol % of pore capacity is filled up with the example from the result of tables 1 and 
2 by SiC which deposited by the CVI method, and the weight percentage reduction by oxidation treatment is in 
lower order. On the other hand, although the examples 1 and 2 of a comparison also show oxidation resistance 
equivalent to examples 1-3, since the film formed in the front face is amorphous Si, it is converted into Si02 by 
oxidation treatment, causes buildup of weight, and is judged to be what has weight percentage reduction in lower 
order seemingly. Furthermore, since CVI temperature is low, it is necessary to increase the count of a pulse 
substantially, and it becomes inefficient. In the example 3 of a comparison, it turns out that the filling factor of SiC 



is low even if it makes [ many ] the count of a pulse, since raw material concentration is low, and the percentage 
reduction by the oxidation test is large. In the example 4 of a comparison, since raw material concentration is high 
the thickness in a base material side is thick, and a crack occurs, and since the filling factor of SiC is moreover also 
low, it turns out that the percentage reduction by the oxidation test is large. Moreover, in the example 5 of a 
comparison, since CVI temperature is high, thickness in a front face can be thickened, but a crack occurs, and sine 
the filling factor of SiC is moreover also low, it turns out that the percentage reduction by the oxidation test is 
large. 
[0037] 

[Effect of the Invention] As above, the carbonaceous crucible for single crystal raising of this invention Since it 
consists of complex of the C/C material filled up with SiC which deposited by law, and SiC, reactivity with a 
quartz crucible is low. 35 - 50 vol% of the total pore capacity of a C/C base material - CVI - Since generating of 
SiO is inhibited effectively, SiC-ization of the carbonaceous crucible by SiO gas is controlled, an activity life is 
long and the carbonaceous crucible excellent in endurance is offered. Moreover, according to the manufacture 
method, it becomes possible by specifying a CVI reaction condition to manufacture the carbonaceous crucible 
excellent in endurance easily. 
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CLAIMS 



[Claim(s)] 

[Claim 1] carbon fiber consolidation carbon material -- a base material - carrying out - 35 - 50 vol% of total pore 
capacity of this base material — CVI — a carbonaceous crucible for single crystal raising characterized by 
consisting of complex of carbon fiber consolidation carbon material filled up with SiC which deposited by law, 
andSiC. 

[Claim 2] Use carbon fiber consolidation carbon material obtained by carbon fiber by carrying out matrix resin at 
impregnation and carrying out the baking carbonization of the hardened crucible Plastic solid under a non- 
oxidizing atmosphere as a base material, and this base material is set in CVI equipment. A process which sets 
concentration of a halogenation organosilicon compound in material gas as 8 - 25 mol%, and carries out flash 
installation by making mixed gas of a halogenation organosilicon compound and hydrogen into material gas while 
heating the inside of a system to a process and temperature of 1 100-1200 degrees C which carry out evacuation to 
a pressure of 4 or less Torrs, A manufacture method of a carbonaceous crucible for single crystal raising according 
to claim 1 characterized by carrying out deposit restoration of the SiC for a series of actuation which consists of a 
process which carries out predetermined time maintenance in order to pyrolyze material gas by the CVI reaction 
and to deposit SiC into a repeat deed and pore of a base material as one pulse. 
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